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DESCRIPTION 
METHOD OF PREVENTING CONTAMINATION 



^ OF CANVAS USED IN PAPER MACHIN E 

TECHNICAL FIELD 

The present invention relates to a method of preventing contamination 
of a canvas xised in coi^junction with dryers of a paper machine, and more 
particularly, to a method of preventing contamination of a canvas used in 
coi\)xmction with dryers of a paper machine (pollution prevention method for 
canvas used in paper machine). 



BACKGROUND OF TECHNOLOGY 



f|i Paper has recently been put to numerous applications in an extensive 

range, and paper stock having functions never heard before hag been 
f^il developed up to date. 

As a resialt, paper produced by a paper machine has come to be 
diversified, and is numerous in type. As paper produced by a paper machine 
W has to go through a drying process before turned into a product, the drying 

f «l process occupies a very important position from the technical viewpoint. 

The paper machine ifl equipped with a plurality of dryers used for 
drying, and the dryers have a constructfen such that a heating medium such 
as steam and the like are contained therein for heating from inside of the 
dryers. 

Moist paper undried as yet is fed continuously to the dryers of the 
paper machine. 

It is a canvas as it is cafled that plays a role of pressing hard wet 
paper into contact with the surface of the dryers. 

The wet paper gives off moistxare contained therein by absorbing heat 
from the surface of the dryers when pressed by the canvas. 

For this reason, the canvas is normally formed of material flexible and 
porous, for example, woven fabric, felt (unwoven fabric), knitted fabric, and 
the like. 
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An enlarged view of the surface of the canvas shows that a multitude 
of fine pores (so-called eyes of the canvas) are formed on the surface thereof 



Moisture contained in the wet paper is heated by the dryers at high 



Incidentally, paper contains various substances, for example, pitch / 
tar component contained in pulp stock itself, hotmeltp ink and microfibers 
originating' 6iom waste paper stock, varioxis additive chemicals for reinforcing 
strength and whiteiiess of paper, and inclusions (foreign matter) such as 
paint, and so forth. Such inclusions having tackiness will be deposited on the 
surface of the canvas when the wet paper is pressed hard against the surface 
of the dryers by the canvas, turning into contaminant (the source of 
contamination). 

'That is, the inclxisions contained in paper undergo denaturization due 
to the effect of pressure and heat, and adhere to the surface of the canvas, 
causing the eyes of the canvas to be clogged, 

There has since been a shift in raw material for the canvas from 
natural fiber to synthetic fiber with the result that the canvas has come to 
have a longer service life due to longer durabihty thereof 

The longer service life means that there will be an increase in 
accximulation of the contaminant to that extent. 

Accordingly, after the operation of the paper machine for a long 
duration, there will occur fairly often a phenomenon wherein the eyes of the 
canvas get clogged with the contaminant. 

In recent times, additbn of, for example, polyacryHc resin to paper has 
been in practice during a paper making process in order to reinforce paper 
strength and to improve a product yield, and particvilarly, in the case of an 
additive of a cation type being used, the additive is easily transferred to the 
canvas, and adheres thereto, causing the eyes of the canvas to be clogged. 

Once the clogging of the eyes of the canvas occurs, air permeability of 
the canvas deteriorates drastically, resulting in poor drying efficiency of 
paper. 

More specifically, sufficient moisture is normally emitted from the wet 



between threads making up the canvas. 



temperatures, and dispersed through the eyes of the canvas. 
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paper throu^ the eyes of the canvas when the wet paper is pressed hard 
between the dryers and the canvas, however, once the cbgging of the eyes of 
the canvas occvirs, emitted moisture can not find its way out. In such a 
state, the drying efficiency deteriorates significantly. 

Parts of the contaminant accumulated on the canvas are then 
transferred from the surface of the canvas to a portion of a paper strip, newly 
fed, resulting in contamination of product p aper. 

The contaminant having strong tackiness is also accumulated on an 
out>roll senring as a guide-roll for the canvas and turned into large lumps. 

When parts of such lumps are peeled off. and adhere to the sxuface of 
the wet paper, the wet paper will be provided with additional tensile force due 
to the effect of the tackiness of the contaminant at the time of the dryers 
coming in contact with the wet paper, creating a cause for breaks of the wet 
paper. 

For solving such problems as described above, countermeasures have 
been adopted wherein periodical cleanups of the canvas are carried out 
frequently or an interval between replacements of the canvas is rendered 
shorter. These countermeasures, however, have turned out to be expensive 
in terms of time and cost. 

Accordingly, there has been developed a method of preventing 
contamination of the canvas by applying surface treatment to the canvas. 

That is, it is a method whereby the surface of the canvas is treated 
with a water-repellent or oil-repellent resin, for example, ethylene resin 
tetrafluoride. 

Such treatment, however, will result in formation of regions where the 
eyes of the canvas are partially clogged, causing the drying efficiency to be 
deteriorated. 

Furthermore, such an anti-fouling treatment will be effective only in 
the initial stage of operation of the paper machine, and the effect of the 
treatment will decrease in several days (for example, in 5 to 6 days after the 
treatment is applied), so that a treatedcanvas then will not be different at all 
from the canvas imtreated. 

As described in the foregoing, the paper machine has been faced with 
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major technical problems in that various inclufiions contained in the wet 
paper are adhered to the canvas, and acciimulated thereon along with the 
operation of the paper machine, whereupon the eyes of the canvas are 
clogged, thereby inhibiting evaporation of moisture, and resulting in poor 
drying efficiency, and also in that the contaminant accumulated on the 
canvas as well as the out-roll causes parts of the paper strip, newly fed, to be 
contaminated as well or create a cause for breaks of the paper strip being 
processed. 

DISCLOSURE OP THE INVENTION 

The invention has been developed in an attempt to solve various 
^ problems described in the foregoing. 

It is therefore an object of the invention to provide a method of 
Jjj preventing contamination of a canvas used in a paper machine, capable of 

4^ not only maintaining the antifouling effect thereof at all times but also 

[jl ensiuing precise drying efficiency thereof 

" To this end, the inventors have carried out intense studies on the 

jj; subjects described, and discovered as a result that silicone can be caused to 

O adhere to the surface of the canvas to an extent not to cause the eyes of the 

'^fl canvas to be cbgged by continuoxisly supplying siKcone oil to the canvas 

Q without interruption. The inventors have succeeded in the development of 

the present invention on the basis of this fact. 

That is, the first aspect of the invention provixfes a method of 
preventing contamination of a canvas for pressing a paper strip against the 
surface of drum-dryers used for drying the paper strip in a paper machine, 
whereby a predetermined amount of a smface treatment agent is 
continuously supplied to the surface of the canvas, facing the paper strip, in a 
stage of operation prior to the paper strip being pressed into contact with the 
canvas as well as the drum-dryers, while the paper strip is being fed by 
operation of the paper machine, 

The second aspect of the invention provides method of preventing 
contamination of the canvas, wherein the surface treatment agent in the 
first aspect of the invention contains a silicon oil. 
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The third aspect of the inventwn provides a method of preventing 
contamination of the canvas, wherein a silicon oil emulsified with a 
surfactant in the first aspect of the invention is used for the surface 
treatment agent. 

The fourth aspect of the invention provides s method of preventing 
contamination of the canvas, wherein the surface treatment agent in the 
second or third aspect of the invention is diluted with water before being put 
to use. 

The fifth aspect of the invention provides a method of preventing 
contamination of the canvas, wherein the surface treatment agent in the 
Q second or third aspect of the invention is diluted with water heated to a 

temperature in the range of 50 to 80°C immediately before spraying is put to 
use, 

The sixth aspect of the invention provides a method of preventing 
contamination of a canvas for pressing a paper strip against the surface of 
drum-dryers used for drying the paper strip in a paper machine, whereby a 
silicone oil is continuously supplied at a spray rate of 0.1 to 200 mg / m^ per 
min to the surface of the canvas, facing the paper strip, in a stage of 
operation prior to the paper strip being pressed into contact with the canvas 
as wen as the drum-dryers, while the paper strip is being fed by operation of 
the paper machine. 

The seventh aspect of the invention provides a method of preventing 
contamination of a canvas for pressing a paper strip against the surface of 
drum-dryers used for drying the paper strip in a paper machine, whereby a 
predetermined amount of a surface treatment agent is continuously suppUed 
to the surface of canvas rolls for guiding the canvas, in a stage of operation 
prior to the paper strip being pressed into contact with the canvas as weU as 
the drum -dryers, while the paper strip is being fed by operation of the paper 
machine. 

The eighth aspect of the invention provides a method of preventing 
contamination of the canvas, wherein the surface treatment agent in the 
seventh aspect of the invention contains a sihcon oil. 

The ninth aspect of the invention provides a method of preventing 
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contamination of the canva&» wherein a silicon oil emiilsified with a 
surfactant is used for the surface treatment agent in the seventh aspect of 
the invention. 

The tenth aspect of the invention provides a method of preventing 
contamination of the canvas, wherein the surface treatment agent in the 
eighth or ninth aspect of the invention is diluted with water before being put 
to use. 

The eleventh aspect of the invention provides a method of preventing 
contamination of a canvas for pressing a paper strip against the surface of 
drum-dryers used for drying the paper str^) in a paper machine, whereby a 
r| silicone oil is continuoxisly supplied at a spray rate of 0.1 to 200 mg / m per 

^ min to the surface of canvas rolls for guiding the canvas, in a stage of 

operation prior to the paper strip being pressed into contact with the canvas 
as well as the drum -dryers, whUe the paper strip is being fed by operation of 
IQ the paper machine. 

The twelfth aspect of the invention provides a method of preventing 
p contamination of a canvas for pressing a paper strip against the surface of 

drum-dryers used for drying the paper strip in a paper machine, said method 
comprising the following steps 1) to 4) : 
Q 1) the silicone oil supply step for supplying a silicone oil to the surface 

of the canvas; 

2) the silicone oil permeation and adhesion step for causing the silicone 
oil to permeate throu^ the canvas and adhere to the surface thereof imder 
heat and pressure; 

3) the silicone oil transfer step for pressing a paper strip against the 
canvas, causing the sihcone oil to be transferred to the paper strip; and 

4) the silicone oil replenishment step for replenishing the silicone oil 
depleted after transferred from the canvas. 

The thirteenth aspect of the invention provides a method of preventing 
contamination of a canvas for pressing a paper strip against the surface of 
drum-dryers xised for drying the paper strip in a paper machine, said method 
comprising the following steps 1) to 5) : 

1) the silicone oil supply step for supplying a siKcone oil to the surface 



6 

7 



MAY. 15. 2001 9:55AM 




PATTER ANDERSON & CORROON LLP 



NO. 2549 P. 13 



• 



[0 

tfl 
m 



n 



of an out-roll; 

2) the siKcone oil shifting step fot shifting the silicone oil from the 
surface of the outrroll to the canvas; 

3) the siKcone oil permeation and adhesion step for causing the silicone 
oil to permeate throu^ the canvas and adhere to the surface thereof under 
heat and pressure; 

4) the silicone oil transfer step for pressing a paper strip against the 
canvas p causing the silicone oil to he transferred to the paper strip; and 

5) the silicone oil replenishment step for replenishing the silicone oil 
depleted after transferred from the canvas. 

Operation 

By continuously supplying the silicone oil by a predetermined amoimt 
onto the surface of the canvas, the silicone oil is adhered to the surface of the 
canvas. 

As the canvas and the paper strip are pressed into contact with each 
other, and subjected to heating by the dryers, the silicone oil permeates 
through the canvas and is adhered thereto. 

On one hand, the silicone oil is gradually transferred to the paper 
strip and depleted but, on the other hand, since the canvas is continuously 
supplied with the silicone oil without interruption, the canvas remains in a 
condition with newly supplied silicone adhered thereto after depleted portions 
of the silicone oil is replenished. 

Accordingly, various inclusions contained in the paper strip are 
prevented from adhering to the sxirface of the canvas. 

BRIEF DESCRIPTION OP DRAWINGS 

Fig. X is a schematic illustration showing a paper machine in whole, 
provided with a dry part having multiple drum-dryers; 

Pig. 2 is an enlarged view of the diy part shown in Pig. 1; 

Fig. 3 is a schematic illustration showing a chemical spray unit used 
for spraying a surface treatment agent; 

Fig. 4 is a view showing a state of spraying the surface treatment 
agent onto a canvas of the paper machine through fixed type spray nozzles of 
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the chemical spray unit; 

Fig. 5 is a view showing a state of spraying the surface treatment 
agent onto a canvas of the paper machine throu^ spray nozzles disposed 
lengthwise; 

Fig. 6 is a view showing a state of sprajdng the siorface treatment 
agent onto a canvas of the paper machine throu^ a movable type spray 
nozzle; 

Fig. 7 is a schematic illustration showing the principle of sificone oil 
adhering to the surface of a canvas; 

Fig. 8 is a view showing a state of spraying the surface treatment 
agent onto the surface of an out-itifl of the paper machine through the fixed 
• I type spray nozzles of the chemical spray unit? 

Ill Fig. 9 is a view showing a state of spraying the surface treatment 

agent onto the surface of an out-roll of the paper machine through the 
4^ movable type spray nozzle; 

Fig. 10 is a view showing a state of spraying the surface treatment 

I agent onto the surface of an out-roH of the paper machine through the spray 

fl 

% nozzles disposed lengthwise; 

p Fig. 11 is a photograph showing the result of a first embodiment of the 

i;^- invention; 

p Fig. 12 is a photograph showing the result of a second embodiment of 

the invention; 

Yig. 13 is a photograph showing the result of a comparative example 1; 
Fig, 14 is a photograph showing the result of a comparative example 2; 

and 

Fig. 15 is a photograph showing the result of a comparative example 3. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Preferred embodiments of the present invention are described 

hereinafter with reference to the accompanying drawings. 

First, an example of a paper machine to which the invention is applied 

is described. 

Fig. 1 shows a paper machine equipped with multiple drum-dryers, 
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comprising broadly a wire part A, a press part B, and a dry part C. 
Operation of the paper machine is briefly described as follows. 
In the wire part A, feed stock (pvilp and so forth) is fed from a flow 
spreader head box onto a Fourdrinier wire table Al evenly so as to be formed 
into a sheet-like shape. 

A paper strip W formed in a sheet-like shape will have the moisture 
thereof reduced to the order of 80% while passing on the Fourdrinier wire table 
Al , and then be transferred to the press part B, 

In the press part B, the paper strip W is squeezed from both above and 
below by a pressing roller Bl, an endless belt B2, and so forth. 

The paper strip W will have the moisture thereof reduced to the order 
of 50% while passing through the press part B, and thereafter, be transferred 
to the dry part (diying area) C. 

In the dry part C, the greater part of humidity of the paper strip W will 
be given off. and the moisture thereof will be reduced to the order of 10%. 

More specifically, the dry part C is provided with heated dram-dryers 
CI, canvases C2, C3 for pressing the paper strip against the drum-diyers, 
and canvas rollers C4 and so forth for guiding the canvases, so as to cause 
the paper strip W to give off the moisture thereof by the effect of heat. 

The paper machine shown in Fig. 1 comprises two dry parts, each 
consisting of a group of drum -dryers, and Pig. 2 is an enlarged view of one of 
the dry parts. 

The dry part C has a construction such that the canvases C2, C3, 
disposed on the upper level and the lower level, respectively, are caused to run 
by a plurality of the canvas rollers abng paths in a given closed loop, 
respectively, so as to be pressed into contact with a plurality of the drum-- 
dryers CI. 

The drum-dryers CI in use are of a multiple type, and the plurality 
thereof are juxtaposed on the upper level as well as the lower level, 
respectively. 

As described above, the canvases 02 and C3 act to press the paper 
strip into contact with the respective drum-dryers, and run between the 
respective canvas roUs C4 in sequence. 
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As is evident from the figure, the inner canvas rolls C4 are disposed on 
the inner side of the canvases C2, C3, and out-rolls C5 are disposed on the 
outer side thereof. 

. The out-rolls are normally set so as to be freely movable, enabling 
tension of the respective canvases in whole to be adjusted. 

Now, in the dry part C of the paper machine described above, the 
paper strip W (in fact, wet paper) is fed and transferred along a given path, 
while being pressed in contact with both the canvases and the drum-dryers^ 

Drying of the paper strip W gradually proceeds as the paper strip W is 
pressed between the canvas and the dnim-dryers at the upper level, and 
between the canvas and drum-diyers at the lower level, respectively, 
-J The object of the invention is attained by spraying a surface treatment 

agent containing a silicone oil onto the surface of the canvases, facing the 
J paper strip W, in the dry part described above. 

Now, for guidance^ a chemical spray unit used for spraying a 
chemical, that is, the siorface treatment agent, is shown in Fig. 3. 

Ill 

» With the chemical spray unit, the surface treatment agent delivered 

M from a chemical tank 1 is sprayed to the surface of the canvas through a 

Q spray nozzle 

Water may be taken in via a flow meter 2 as necessary, and mixed 
p with the surface treatment agent through a mixer 3, so that water can be 

sprayed simultaneously through the spray nozzle S. 

A method of spraying onto the canvas may be selected in various ways 
by changing the type of the spray nozzle. 

Figs. 4 to 6 are schematic illustrations showing various states in which 
the surface treatment agent is sprayed. 

Fig. 4 is a schematic illustration showing a spraying state whereia a 
silicone oil is sprayed onto the surface of the canvas throu^ fixed type spray 
nozzles of the chemical spray unit, Fig. 5 a schematic illustration showing 
same in the case of using the chemical spray unit provided with spray nozzles 
disposed lengthwise, and Fig. 6 a schematic illustration showing same in the 
case of using the chemical spray unit provided with a movable spray nozzle. 
For prevention of contamination of the canvases, the surface 
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treatment agent is sprayed onto the sxnface of the canvases throu^ the 
spray nozzles set as shown in Figs. 4 to 6, respectively, at the positions 
indicated by the letters X , and so forth, respectively, in Fig, 2, 

The surface treatment agent used in carrying out the invention is 
composed mainly of silicone oil. 

In this case, methylphenyl silicone oil, diethyl silicone oil, denatured 
amino silicone oil, denatured ei>oxy silicone oQ, denatured higher fatty acid 
silicone oil, and so forth are adopted for the silicone oil (silicone-based oil), 

The silicone oil (silicone-based oil), that is, the surface treatment agent, 
may preferably be emulsified by adding a surfactant thereto so as to lower 
viscosity thereof as well as to improve dispersion characteristic during 
spraying. 

The surfactant used for emulsification of the silicone oil may 
preferably be added in percentage corresponding to 15 to 70 wt. % of the 
siKcone oil, and the surface treatment agent is nonnally prepared by diluting 
the silicone oil with water 4 to 15 times as much. 

Needless to say, other additives may be further added thereto as 
necessary. 

There may be cases where the surface treatment agent is further 
diluted with water by a factor of 100 to 3000 in order to spray the surface 
treatment agent in a wider range on the canvases simultaneously. 

Further, water used for dilution may preferably be heated to a 
temperature in the range of 50 to 80'C to minimize a risk of the nozzles 
getting clogged with scum and slime. 

Naturally, in this case, the surface treatment agent too is to be heated 
to a substantially equivalent temperature. 

Now, a series of steps for supplying the canvases with the surface 
treatment agent are described hereinafter* 

As shown in Figs, 4 to 6, the surface treatment agent containing the 
silicone oil is continuous^^ supplied onto the sijrface of the canvases (a 
silicone oil supply step). 

As the canvases are pressedinto contact with the drum-dryers via the 
paper strip, the siKcone oil supplied to the canvases is heated by conduction 
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heat of the druixi-dryers, and permeates through the canvases (a siUcone oil 
permeation and adhesion step). 

Since the silicone oil is supplied by a small batch as described 
hereinafter, clogging of the eyes of the canvases does not occur. 

While the paper machine is in continuoiis operation, the siKcone oil 
makes ingress into the interior of the canvases from the siirface thereof, and 
is closely adhered thereto. 

Meanwhile, the silicone oil adhered to the surface of the canvases is 
continuously transferred by a predetermined amount to the paper strip as 
the canvases continue to be pressed against the paper strip (a silicone oil 
transfer step). 

Q Consequently, the silicone oil adhered to the canvases will be gradually 

depleted (wasted). 

tt% On the other hand, as constant supply of the silicone oil to the 

^['; canvases still continues, any depleted portion of the silicone oil can be 

tii replenished quickly (a silicone oil replenishment step). 

^ Such depletion of the silicone oil and replenishment thereof as 

Q described above are not phenomena occurring independently from each other 

but operations implemented simultaneously in conjunction with each other. 

In marked contrast with a conventional method wherein canvases to 
3 which anti-fovding treatment has been applied beforehand are in use, there 

will not occur a gradual decrease in the effect of the anti-fouling treatment in 
this case according as the canvases are used over time. 

Accordin^y, the surface of the canvases is always in a condition where 
a sxaitable amount of the silicone oil contained in the surface treatment agent 
is present, enabling the canvases to withstand continuoiis operation 
satisfactorily. 

Pig. 7 is a schematic illustration showing how the surface of the 
canvases is treated with the surface treatment agent containing the silicone 
oil. The process of such treatment comprises the following steps. 

That is, in the silicone oil supply step 1), the silicone oil P is adhered to 
the sxxrface of the canvas C2 (A). 

Next, in the silicone oil permeation and adhesion step 2), the silicone oil 
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P is heated up by the drum^dryers, and makes izigress into the interior of the 
canvas C2 (B). 

In the subsequent step 3), as supply of the silicone oil continues, the 
silicone oil P makes further ingress deeper into the interior of the canvas C2 

(C) . 

In the siKcone oil transfer step 4), the silicone oil P is transferred to the 
paper strip W, vindergoing natural depletion on the surface of the canvas C2 

(D) . 

Then, in the silicone oil replenishment step 5), a portion of the silicone 
oil, depleted due to transfer thereof to the paper strip W, is replenished 
quickly as necessary by supply of a new batch of the silicone oil (E). 

As described in the foregoingi in the initial stage of the operation of the 
paper machine, the steps 1) to 3) described above are carried out by 
continuously suppljnng a neve region of the surface of the canvas in motion 
with the surface treatment agent containinLg the silicone oil. 

Subsequently, the steps 4) to 5) described above are carried out by 
continuing supply of the silicone oiL 

But, in fact, the steps 4) and 5) are indistinguishable from each other 
as described in the foregoing, and implemented simultaneously. 

Thus, respective operations described above are caused to come into 
play when the process of treatment goes throti^ each of the fowr steps, that 
is, the siKcone oil supply step, the siKcone oil permeation and adhesion step, 
the silicone oil transfer step, and the silicone oil replenishment step, thereby 
developing antifouling effects on the canvases. 

Now, an important point in carrying out the invention is an amount of 
the silicone oil to be supplied to the canvases at a time. 

The reason for this is that an excessive supply rate of the silicone oil 
will result in clogging of the eyes of the canvases, deteriorating drjring 
efficiency. On the other hand, with an insufficient supply rate of the silicone 
oil, a depleted amount of the silicone oil on the canvases can not be 
replenished constantly. 

Accordingly, the supply (spraying) of the silicone oil needs to be made 
so as to meet these two requirements. 
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A supply rate of the silicone oil somewhat varies depending on the type 
of the canvas and quality of the paper strip, however, it is normally 0.1 to 200 
mg / m2 per min, preferably 1 to 100 mg / m2 per min. 

If the suppty rate is less than 0,1 mg / m2 per min, sufficient 
permeation of the silicone oil into the canvases does not occur while if the 
supply rate exceeds 200 mg / m2 per min, draping of the surface treatment 
agent containing the silicone oil occurs, causing cloggixig of the eyes of the 
canvases, oil stain on paper, or contamination of peripheral equipment. 

Next, tests (embodiment 1 through embodiment 3) on the method of 
preventing contamination of the canvas according to the invention were 
conducted by varying the supply rate of the silicone oil, and the results 
thereof are described hereinafter. 

Other tests (comparative examples) were also conducted using a 
canvas with pretreatment applied thereto, and the result thereof are 
described as well. 

[Embodiment 1] 

With the multiple drum -dryer type paper machine (manufactured by K. 
K. kobayashi Seisakusho) shown in Fig. 1, a test was carried out for a month, 
wherein a surface treatment agent was continuously sprayed onto the 
surface of a canvas through the nozzle of the chemical spray unit shown in 
Fig. 6. and thereafter, the condition of the svirface of the canvas at that point 
in time was observed. 

Also, the quahty of paper (liner) produced during the test was inspected, 
(surface treatment agent used) 

The surface treatment agent used in the test was an emulsified 
aqueous solution prepared by diluting a mixture composed of the silicone oil 
and a surfactant mixed at wt. ratio of 10 : 5 with water 6 times as much as 
the silicone oil (specific gravity at about 1.0 g/ cc). 
(spray amount) 



In this case, the size of an area on the surface of the canvas against 
which a paper strip is pressed was 50 m^ and a supply rate of the silicone oil 



6 cc / min 



14 




MAY, 15. 2001 9:57AM POTTER ANDERSON & CORROON LLP 



NO. 2549 P. 21 

m 



en 

-r" 

m 

m 
ui 

net. 
IJ 

r\ 

? = % 



for a unit area per a unit time was: 

6cc/miix X l.Og/cc -r 6 -r 50 = 0.02 g/m^ per min 
= 20 mg / m ^ per min, 
(result) 

The result showed that clogging of the eyes of the canvas was hardly 
observed (refer to Pig. 11), and any stain on paper, caused by the 
contaminant and the silicone oil contained in the suzface treatment agent, 
was not observed at all. Further, breaks of paper occurred about 5 times in 
the dry part during the test, representing a marked reduction in frequency of 
occurrence of the breaks in comparison with that experienced before 
apphcation of the technology of the invention, which was 25 times per month. 
[Embodiment 2] 

With the multiple drum-dryer type paper machine (manxafactured by 
Mitsubishi Heavy Industries Co., Ltd) shown in Fig. 1, a test was carried out 
for a month, wherein a surface treatment agent was continuously sprayed 
onto the surface of the canvas through the nozzle of the chemical spray unit 
shown in Fig. 5, and thereafter, the surface condition of an outroll for the 
canvas at that point in time was observed. 

Also, the quality of paper (corrugating mecfium material) produced 
dxjring the test was inspected, 
(surface treatment agent used) 

The surface treatment agent used in the test was an emulsified 
aqueous solution prepared by diluting the surface treatment agent used in the 
embodiment 1 with water heated to SO'C in quantity 200 times as much 
(specific gravity at about 1,0 g / cc). 
(spray amount) 
2400 cc/min 

In this case, the size of an area of the surface of the canvas against 
which a paper strip is pressed was 160 and a supply rate of the silicone oil 
for a unit area per a unit time was: 



2400 cc/min x 1.0 g/ cc -r 200 -r 6 -r 160 m^ = 0.0125 g / m 
per min= 12,5 mg/m per min. 



(result) 
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The result showed that no accumulation of the contaminant was 
observed on the surface of the outroU at all (refer to Fig. 12), and any stain on 
paper, causedby the contaminant and the silicone oil, was not observed at all 
eitiier. 

Further, breaks of paper occurred 8 times in the dry part during the 
test, representing a marked reduction in frequency of occurrence of the 
breaks in comparison with that experienced before application of the 
technology of the invention, which was 40 times per month. 
[Embodiment 3] 

With the multiple drum -dryer type paper machine (manufactured by K. 
„ K. Kobayashi Seisakusho) shown in Fig. 1, a test was carried out for a month, 

^ wherein a surface treatment agent was continuously sprayed onto the 

f = 

^Lj surface of the canvas throu^ the nozzle of the chemical spray unit shown in 

W Fig. 6, and thereafter, the condition of the surface of the canvas at that point 

J^J in time was observed. 

ill Also, the quaKty of paper (bw grade printing paper) produced during 

p the test was inspected. 

4i (surface treatment agent used) 

The surface treatment agent used in the test was an emulsified 
Q aqueous solution prepared by diluting a mtcture composed of the silicon oil 

and the surfactant mixed at wt. ratio of 10 : 8 with water 14 times as much 

as the silicone oil (specific gravity at about 1.0 g / cc), 

(spray amount) 

2cc/min 

In this case, the size of an area on the surface of the canvas against 
which a paper strip is pressed was 90 m^ and a supply rate of the siKcone oil 
for a unit area per a unit time was: 

2cc/min X l.Og/cc -r 14 ^ 90m^ = 1.6 X 10"^ g/m^ per min 
= 1.6 mg / per min. 
(result) 

The result showed that xw cbgging of the eyes of the canvas was 
observed at all, and neither transfer of the contaminant to the siuface of 
paper nor adhesion of the silicone oil thereto was observed. 
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Fiirther, breaks of paper occurred 6 times in the dry part during the 
test, representing a marked reduction in frequency of occurrence of the 
breaks in comparison with that eacperienced before application of the 
technology of the invention, which was 20 times per month. 

With reference to the embodiments described in the foregoing, there 
were two different cases wherein the surface treatment agent was sprayed 
through the nozzle / nozzles. In one case, water used for dilution of the 
siirface treatment agent was heated up to 50 to 80°C immediately before 
spraying' while in the other case, water used for dilution of the surface 
treatment agent remained at room temperature (on the order of 23°C). 

Test results showed that in the case of using water at room 

III 

temperature, the nozzle was clogged up frequently (once a week or once every 
other week) while in the case of using water heated up, no cbgging of the 

Cfl nozzle occurred at all, enabling efficient spraying to be carried out. 

% [Comparative Example 1] 

m With the multiple drum-dryer type paper machine shown in Fig. 1, a 

test was carried out for a month, using a canvas with antifouling treatment 
applied thereto by use of a water repellant (Teflon), and thereafter, the 
surface condition of the canvas was observed. 

Also, data were gathered on the surface condition of paper (corrugating 

tj medium material) produced during the test and frequency of occurrence of 

downtimes during operation, caused by breaks of paper, 
(result) 

The result showed that the eyes of the canvas, in a number of parts 
thereof, were foxmd clogged with adhesive material (refer to Fig. 14) and 
similar adhesive material ia Ixmaps were found accumulated on the surface of 
the outrolls (refer to Fig. 13). Also, much adhesive material such as pitch, 
paper powders^ and so forth were observed on the surface of paper. 

During the test, product paper of poor quality due to adhesion of pitch, 
paper powders, and so forth was produced 23 times, and breaks of paper 
occurred 42 times. 
[Comparative Example 2] 

After testa were carried out imder the same conditions as for the 
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embodiment 1 for a month, the sxirface condition of the canvas at that point 
in time was observed (observation 1). 

While increasing a spray amount of the surface treatment agent 2.5- 
fold, 5-fold, 7.5-fold, 10-fold, and 12.5-fold respectively, every five hours, the 
siuface condition of the canvas was observed, and the quality of paper (liner) 
produced during the test was also inspected (observation 2). 
(spray amount) 

15, 30, 45, 60, and 75 cc per min, respectively 
(supply rate of the silicone oil) 

50, 100, 150, 200, and 250 mg/m^ per min, respectively 
(result) 

The result showed that upon observation 2 when a spray amoimt was 
at 30 cc per min (the silicone oil supply rate at 100 mg / m^ per min), a trace 
of contaminant found adhered to the surface of the canvas upon observation 
1 was found substantially disappeared. 

When a spray amount was ftirther increased, no change in the surface 
condition of the canvas resulted, however, it was found that at a spray 
amount of 75 cc per min (at a silicone oil supply rate of 250 mg/ m per min), 
dripping of the surface treatment agent in excess from the canvas occxirred, 
causing the eyes of the canvas to start clogging, and the periphery of the 
canvas to become slippery with the silicone oil Thus, a test operation was 
thrown into a dangerous state. 
[Comparative Example 3] 

After a test was carried out under the same conditions as for the 
embodiment 3, the surface condition of the canvas at that point in time was 
observed (observation 1). 

By decreasing an amount (in weight) of the silicone oil contained in the 
surface treatment agent by half, one quarter, one eighth, one tenth, and one 
twentieth, respectively, every five hours, while keeping a spray amount of the 
surface treatment agent at a constant level, the surface condition of the 
canvas was observed, and the quaKty of paper (low grade printing paper) 
produced during the test was also inspected (observation 2), 
(spray amount) 
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2 cc /min 
(supply rate of the silicone oil) 

0.8, 0,4, 0,2, 0.16, and 0.08 mg/m^ per min, respectively 
(result) 

The result showed that in comparison with the surface condition of the 
canvas upon observation 1, an amount of the contaminant found adhered to 
the surface of the canvas gradually increased upon observation 2 according 
as the supply rate was decreased, however, until the supply rate was 
decreased to 0.16 mg / per min, there was observed no adverse effect on 
paper without causing dogging of the eyes of the canvas. 

When the supply rate was decreased to as low as 0.08 mg/ m per min, 
=,[1 however, there was observed a sudden increase in an amount of the 

^5; contaminant adhered to the surface of the canvas, causing clogging of the 

m 

Cfl eyes of the canvas to start with the result that the contaminated canvas 

^ came to cause adverse effects on paper. 

iij For comparison of the result of the embodiment 1 with that of the 



c:i 

iJ 



c:i 



2 

comparative example 3 (the supply rate of the silicone oil at 0,8 mg/ m per 
min), operation of the paper machine was stopped, and the constituents of 
the contaminant were sampled by applying a polyester adhesive tape (5 cm 
Q in width) to the surface of the canvas. Fig. 15 shows the result of such 

comparison. 

Now, the method of the invention described hereinbefore relates to the 
method of supplying the surface treatment agent directly onto the surface of 
the canvas. 

The invention, however, provides an alternative method of supplying 
the surface treatment agent indirectly onto the surface of the canvas other 
than the method of supplying the sxirface treatment agent directly onto the 
surface of the canvas. 

Fig. 8 shows a method of supplying a surface treatment agent 
indirectly onto the surface of the canvas by way of example, and particularly 
in this case, an example wherein the surface treatment agent is sprayed onto 
an outroll in a pulled-back position is shown. 

As shown in the figure, a surface treatment agent containing the 
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siKcone oil is sprayed onto the surface of the outioU throtigh spray nozzles 
(fixed type) of the chemical spray unit 

Fig, 9 is a view showing an example wherein the surface treatment 
agent is sprayed onto the surface of the outroU throt)^ a movable type spray 
nozzle of the chemical spray unit. 

Fig. 10 is a view showing an example wherein the sxirface treatment 
agent is sprayed onto the surface of the outroll using the chemical spray imit 
provided with spray nozzles disposed lengthwise. 

In the examples described above, an advantage of preventing 
scattering of the siuface treatment agent is gained by applying spraying to 
the outroll C5 disposed in a puDed-back position (position indicated by the 
letter Z in Fig, 2) because a narrow space formed between the top side and 
the underside of the oubx^ll C5 can be isolated by a canvas C2. 

Now, a series of steps for supplying the surface treatment agent 
containing the silicone oil indirectly, or onto the surface of the outroll will be 
described hereinafter. 

1) sihcone oil supply step 

Hie sihcone oil P is adhered to the surface of the outroll. 

2) silicone oil shifting step 

The silicone oil P is shifted from the surface of the outroflto the canvas 
C2, and as a result, the silicone oil P is adhered to the surface of the canvas. 

Succeeding steps thereafter are the same as those for the method of 
supplying the surface treatment agent directly to the canvas as described in 
the foregoing. 

Thus, respective operations described above are caused to come into 
play when the process of treatment goes through each of the five steps, that 
is, the silicone oil supply step, the silicone oil shifting step, the silicone oil 
permeation and adhesion step, the silicone oil transfer step, and the silicone 
oil replenishment step, thereby developing antifouling effects on the canvases. 

While the preferred embodiments of the invention have been described 
in the foregoing, it is to be understood that the scope of the invention is not 
limited thereto, and various other modifications may be made without 
departing from the spirit or scope of the invention. 
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For example, a position where spraying is made is selectable optionaDy 
within the paper machine as long as the position will not interfere with the 
operation of the paper machine. 

The same m ay be said of the outrolls. 

INDUSTRIAL APPLICABILITY 

Although the invention is a canvas usedin conjunction with dryers of a 
paper machine, it can be utilized in the entire technical field for 
manvifacturing paper which is expected to have the same effect as the 
invention. 
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